Transformation of isolated barley (Hordeum vulgare L.) microspores: I. the influence of pretreatments and osmotic treatment on the time of DNA synthesis.
The objective of this study was to determine when DNA synthesis occurred during pretreatments of cultured barley (Hordeum vulgare L.) microspores and during their preparation for particle bombardment. Based on this information, an investigation of the influence of cell cycle stage on the ability to obtain homozygous transgenic plants by particle bombardment will be presented in paper II of this series. It was hypothesized that the introduction of foreign genes at the G1 cell cycle stage in cultured uninucleate microspores would produce homozygous transgenic plants. Experiments were conducted with two different commonly used pretreatments to induce microspore embryogenesis: cold (4 degrees C) for 21days and cold plus 0.3 mol/L mannitol for 4 days. After pretreatment, the microspores were placed in a higher osmotic medium for 4 h prior to and for 18 h following bombardment. It was confirmed that during the cold plus mannitol pretreatment, there was no apparent change in the cell cycle stage, with the majority of the microspores remaining at the G1 stage. While in the cold for 21 days, the microspores progressed slowly through to G2, with a few progressing further into the mitosis and binucleate stages. Hourly DNA density measurements that were taken during the 4 h osmotic adjustment period following the cold plus mannitol pretreatment indicated that DNA synthesis began during this period at 25 degrees C, while at 4 degrees C, there was no apparent change in cell cycle stage or in DNA density. Thus, one might expect to find a higher frequency of homozygous doubled haploids by maintaining the temperature low during the 4 h osmotic adjustment period following the cold plus mannitol pretreatment than following the 21 day cold pretreatment. However, it is also not known what effect the temperatures during the whole high-osmotic treatments will have on the rate and time of incorporation of the transgene.